Introduction
A correct and timely pain assessment and management are crucial aspects in the area of emergency services. Indeed, numerous studies have shown that there was a pain symptomatology, as a primary or accompanying symptom, in an extremely high proportion of patients who were admited to an emergency department (ED) (from 50% to 79%) 1 as well as the repeated detection of an inadequate and untimely oligoanalgesia. 2, 3 The literature reports that in ~40% of the patients who accessed the ED, pain was not treated properly and efficiently due to numerous critical factors such as logistical, organizational as well as cultural. 4, 5 A review of the literature
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Butti et al related to emergency pain management 6 identified multiple causes for its poor management, in particular the absolute lack of recognition of the pain, the lack of tools to assess the intensity of pain at admission as well as the lack of tools to assess the adequacy of the treatment administered (monitoring of pain during the ED stay), and the failure to adopt and share specific guidelines. In addition, there are cultural barriers to both health care professionals and patients: opiophobia, the fear that the analgesia masks the signs and symptoms for diagnosis, and nonrecognition of the pain as a real emergency.
Furthermore, it should be considered that the constant overcrowding of the ED often leads to long waiting times, especially if it is a code with low caring priority, be a contributing cause to a lack of timeliness in pain assessment and treatment. 7 This occurs despite the continuous development and provision of tools, guidelines and educational and training strategies. 8, 9 In our ED (Ospedale Sant'Antonio di San Daniele del Friuli -UD), in recent years, early management of pain has been a key challenge from both organizational and cultural perspective. In particular, a training program was carried out, aiming at increasing the knowledge about pain management among nurses and doctors, as well as a revision and implementation of a specific protocol for its management in triage. The study aimed to assess its validity in terms of both effectiveness and efficiency.
Ethics statement
The study was approved by the Ethics Committee (Comitato Etico Regionale Unico del Friuli Venezia Giulia) and was conducted according to the principles of the Helsinki Declaration. Patients enrolled in the study signed an informed consent form, and for patients who were not of legal age informed consent was signed by legally authorized representative.
Study design and patient population
A prospective, noninterventional, single-center study. The study enrolled the patients aged above 4 years with emergency-urgency admission to ED with painful symptoms that do not suggest the surgical intervention, in which case alternative routes were being planned. Table 1 provides the inclusion and exclusion criteria.
The main objective of the study was to verify, in normal clinical practice, the response in terms of reduction of the painful symptomatology in the patients treated according to the protocol for the nursing management of the pain during Table 1 Inclusion/exclusion criteria Inclusion criteria 1. Patients accessing the emergency department with a pain symptomatology accompanied by a clinical picture that does not suggest surgery 2. Patients with a white, green or yellow triage code 3. Waiting time for admission to a clinic >0 min (medical examination not immediately available) 4. Aged ≥4 years 5. NRS score ≥4 Exclusion criteria 1. Patient/parent/responsible adult who verbally refuses the treatment of pain in the triage area 2. Patients who are not able to provide a subjective assessment of their pain or to understand the NRS for pain assessment (red codes, patients with severe cognitive deficits, difficulty of language understanding, and so on) 3. Patients accessing the emergency department with nausea and/or vomiting or any problem preventing the administration of oral therapy 4. Patients with a history of allergy/intolerance to the drugs used in the protocol 5. Patient with abdominal pain suggesting a surgery (to be introduced in another specific protocol) 6. Patient with clinical picture suggesting the renal colic or in the subjects with renal colic (patient to be introduced in another specific protocol) 7. Patient with hemolytic anemia 
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Operating protocol efficiency for pain management in ED triage triage ( Table 2 ). The following secondary endpoints were also evaluated: time of intake of the analgesia and degree of patient satisfaction.
The data were collected using a dedicated paper form, completed by the nurse of triage during the triage phase and administration of the therapy, and by the doctor/nurse during the stay in ED until the discharge.
For the evaluation of the pain intensity, Numeric Rating Scale (NRS) was used for the patients aged over 8 years. The NRS ranges from a minimum score of 0 to 10, where the extremes represent the absence of pain and the maximum pain experience, respectively. For the subjects under the age of 8 years, the algometric evaluation and the Wong-Baker scale were used.
At the time of discharge from the ED, all eligible patients were asked to express their level of satisfaction with regard to the management of painful symptomatology. The instrument used is divided into seven items (courtesy and willingness to listen, competence and professionalism demonstrated, attention paid to the needs and problems, clarity of the information received, completeness of the information received, mode of administration of the drug, and respect for privacy). A subsequent verification of the overall level of satisfaction in terms of the assistance and therapy received was carried out 48 hours after the discharge via telephone interviews. The instrument used consists of five items (overall satisfaction on the effectiveness of the treatment and care received, easy access to care and treatment, waiting times, drug distribution by the structure at the time of discharge, and satisfaction of the analgesic therapy received/distributed at the time of discharge). For both the instruments and each individual item, the degree of satisfaction was measured on a numerical scale from 0 to 10 (0 = minimum satisfaction and 10 = maximum satisfaction (Table S1 ).
Statistical analysis
All statistical analyses were conducted considering the eligible patients. For the sociodemographic parameters at the time of enrolment, the clinical variables related to the admission to the ED including the time of receipt of analgesia, a descriptive analysis was carried out: mean, standard deviation, range of variation, median, interquartile interval and number of missing data, 95% CI (for continuous variables); absolute frequency, percentage, 95% CI and the number of missing data for discrete variables. While the correlations across qualitative variables were measured using the chi-square test, the differences across quantitative variables were evaluated using Student's t-test. For statistical analysis, the SPSS ® Statistics Version 20.0.0 package was used.
Results
Baseline characteristics
In the observation period from June 3, 2015, to May 23, 2016, a total of 382 patients were enrolled and 14 of these patients were excluded from the analysis because they did not meet the inclusion criteria, having a mild painful symptomatology (NRS score <4). Therefore, there are 368 eligible patients, of which 312 (84.8%) accepted the intake of therapy in the triage area in therapy vs 56 (15.2%) who refused it. Table 3 reports the enrolment characteristics of 312 patients who adhered to the protocol.
Overall, a higher proportion of women (57.1%) with a mean age obviously older was observed; 52.8 women vs 45.3 men (t-test resulted significant; P=0.001). Overall, 171 patients (54.8%) access the ED for traumatic or contusionrelated pain and 81 of these patients were men, equal to 60.4% of all men who have adhered to the therapy and 90 Table 2 Nursing management protocol for patients with pain
Pain intensity Adults (>12 years) Children
Moderate
4-6 NRS
• Orodispersible paracetamol 1000 mg (>12 years old with body weight >40 kg)
• Orodispersible paracetamol 250 mg (Between 4 and 8 years old, weighing between 17 and 25 kg)
• Orodispersible paracetamol 500 mg (Between 9 and 12 years old, weighing between 26 and 40 kg)
• Orodispersible paracetamol 1000 mg (>12 years old with body weight >40 kg) Figure 1 shows the distribution of the clinical presentation at admission grouped according to the above criteria for the age of patients (in classes). It is shown that the traumatic/contusion-related pain is present in all age groups with values ranging from 12.3% (reported for the age groups 26-35 years and 56-65 years) to 24% (for the age group >65 years), whereas for lumbar and musculoskeletal pains, this increases with increasing age up to the maximum that can be reached in patients over 65 years with 34.8%, the c 2 test being significant (P=0.006). There is no statistically significant gender imbalances with respect to the distribution of pain intensity at admission, considering the score grouped as moderate pain (NRS score from 4 to 6) and severe pain (NRS score >6).
When each single NRS score for moderate pain (4, 5, 6) and severe pain (7, 8, 9, 10) is separately analyzed, the results show an overlapping distribution between the two genders for the moderate pain, whereas a statistically significant difference is observed in severe pain (P=0.003). In severe pain, 
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there is an imbalance of the male gender toward the lower limit of the interval (NRS score = 7) and of the female gender toward the higher NRS scores of severe pain. In particular, for the maximum value, a difference of 7% is observed (21.9% men vs 14.9% women with NRS = 10). The intensity of pain does not vary by age. Table 4 reports the distribution of frequency according to the diagnosis made by the doctor at discharge. In particular, there are no particular deviations compared to the diagnosis at admission.
No significant differences were found between the genders even if a proportionally higher number of female cases were observed for nontraumatic pain, lumbar pain and arthrosis/arthritis-related pain; by contrast, in the pain resulting from trauma/contusion, case reports are more numerous among the men. Concerning the distribution by age, we can see that fractures are prevalently concentrated among patients aged over 65 years.
Effectiveness verification
Three hundred twelve patients who accepted to receive analgesic therapy in the triage area were administered orosoluble paracetamol 1000 mg (orosoluble Tachipirina 1000 mg) in 97.1% of the cases, only eight patients (2.6%) were treated with morphine (Oramorph 10 mg/5 mL) and one subject was administered orosoluble paracetamol 250 mg (orosoluble Tachipirina 250 mg).
When only the pain assessment at discharge is reported in the paper form, this was also considered as the main objective, with a tolerance not greater and lower than 10 minutes (evaluation at min. 50 minutes and at max. 70 minutes after the intake of analgesic therapy). A total of 201 patients (65.9%) showed a reduction in the pain symptomatology of at least 2 points on the NRS, whereas for 99 patients (32.5%) there was a reduction of <2 points and for only five patients (1.6%) a worsening of pain was observed. For seven patients, the pain was not reevaluated at 60 minutes after the administration. The reduction of the painful symptomatology, as defined in the primary objective, does not appear to be conditioned by the intensity of pain at admission; for both classes (moderate and severe pain), the proportion of the patients who show a reduction of at least 2 points on the NRS is, however, higher than 65% (67.6% in the subjects with moderate pain at admission and 65.4% in the subjects with severe pain at admission, Figure 2) .
The response to treatment, that is a reduction of at least 2 points on the NRS, does not vary by gender, age and the type of pain registered at admission (Figure 3) , although there is a greater response in pain resulting from trauma or contusion where as many as 67.3% of the cases showed a reduction of at least 2 points on the NRS 60 minutes after the analgesic treatment. Figure 4 shows the distribution by entity of pain reduction on NRS following the diagnosis made at the time of discharge. Though not statistically significant, a more pronounced achievement of the objective is observed in the cases of fractures (71.1%) and nontraumatic pain, where about 70% shows a reduction in pain intensity by at least 2 points of NRS. The achievement of the objective is lower in the lumbar pain in osteoarthritis/arthritis and gonalgia, all types of pain likely attributable, in large part, to chronic/ persistent pain and/or pain with inflammatory component. Table 5 shows the analysis on the distributions of NRS scores determined at the admission, at 60 minutes after taking the analgesic drug and at discharge, carried out using the Student's t-test for paired samples.
Comparisons are highly significant, and especially the difference between the NRS score at admission and the NRS score at 60 minutes after intake shows a mean difference of 2.24 points between the scores (95% CI: 2.03-2.45; P<0.0001). This indicates that an early treatment of pain according to the provisions of the study protocol guarantees, with a reliability of 95%, a mean reduction of pain by at least 2 points on the NRS. The same comparison made vs the detection at discharge indicates a mean reduction of pain by at least 3 points (95% CI: 2.74-3.29; P<0.0001).
Efficiency verification
A total of 308 cases are evaluable; the mean time to the intake of analgesia is 5.9 minutes, whereas the median time is equal to 2 minutes, and the maximum time to intake is equal to 189 minutes (3 hours and 9 minutes). Table 6 shows the mean times to intake of analgesic therapy by reason for admission. A greater variability occurs in the diagnosis at discharge (Table S2) , even if the comparison between the median values, however, shows that 50% 
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Butti et al of patients are treated within 2 minutes after the admission, irrespective of diagnosis. Concerning the patient satisfaction level at the time of discharge ( Figure 5 ), all the items under examination examined show a score higher than 9 (maximum 10), meaning that 50% of the patients expressed the highest degree of satisfaction for all the items. Given the sum of the satisfaction ratings (maximum 70), the mean value is equal to 65.26, whereas the median is equal to 69 points, indicating a high level of patient satisfaction at discharge.
Concerning the satisfaction level detected at 48 hours after the discharge via telephone interview (Figure 6 ), considering the sum of the satisfaction level ratings at 48 (maximum 50) hours after the discharge, the mean value is equal to 44.16 while the median value corresponds to 45 points, indicating a high level of patient satisfaction even at 48 hours after the discharge.
Discussion
A first consideration concerning the verification of effectiveness and efficiency of the protocol used in the study is the high patient compliance. In fact, as many as 84.2% of the eligible patients were willing to receive the antalgic therapy during the triage, a datum clearly greater than that found in the literature, 
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Operating protocol efficiency for pain management in ED triage where a propensity to the intake of analgesic therapy and protocol compliance ranging from 40% to 62% is highlighted. [10] [11] [12] In total, there is a higher number of women (57.2%) with a clearly greater mean age (52.8 vs 45.3). The predominant reason for admission is the pain resulting from trauma/contusion, which is also confirmed in the diagnosis at the time of discharge.
For what concerns the intensity of pain at admission, in our sample we can see a high number of cases with severe pain, 240 cases equal to 76.9%, of which 72 (23.1%) with NRS score equal to 10, a score being higher than that found in similar studies. 13 Despite the high number of patients with severe pain at admission, for what concerns the administered therapy, we can notice, however, that morphine was rarely used, being administered to only 8 patients (2.6%). The fact that opioids are rarely used for pain management in the EDs is well known and well documented. 10, 14, 15 In this context, among the developed countries, Italy ranks in the last place for opioid consumption. This gap from the rest of western countries can be imputed both to a lack of systematic training of health professionals regarding pain control, and to a sort of "opiophobia." Orosoluble paracetamol 1000 mg represents the most widely used analgesic (97.4%). Only 2.6% of the patients were treated with morphine vial 5 mL/10 mg.
Globally, more than 65% of all detected clinical pictures show a reduction of at least 2 points on the NRS 1 hour after taking the analgesic. Averagely, the pain intensity is reduced by more than 2 points after 60 minutes, which become 3.29 at discharge, both comparisons to baseline being statistically significant (P<0.0001).
The protocol is extremely efficient both for the time to analgesia and for the patient satisfaction. On average, the time from admission to the administration of analgesic drug is equal to ~6 minutes, with a median time of only 2 minutes, which falls to 1.5 in case of trauma and contusion. For only six patients, the time of intake of the analgesia is higher than 60 minutes.
The degree of patient satisfaction is high both at discharge and at the telephone interview carried out 2 days after the admission. For all items proposed at discharge, the degree of satisfaction is considerably higher than 9 points (maximum 10 points), where items proposed are the relationship between the patient and the triage nurse who verifies the presence of pain symptomatology, describes the protocol, proposes and administers the analgesic therapy. A total of 141 patients (45.6%) expressed the highest level of satisfaction in reply to all questions submitted.
For what concerns the questionnaire asked at 48 hours after the discharge, which rather evaluates the organizational and logistic aspects, we still have a substantially positive evaluation (mean = 44.16 maximum = 50), whereas some 
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Operating protocol efficiency for pain management in ED triage critical aspects in relation to the waiting time and the therapy distribution mode at the time of discharge are evidenced.
Conclusion
This study shows the validity of the protocol adopted for the early treatment of the painful symptomatology in the ED in terms of both effectiveness and efficiency. The degree of pain control was significant and the degree of patient satisfaction was extremely elevated. The time of intake of the analgesia was extremely rapid, being mainly guaranteed by the easy handling of the orosoluble formulation of the paracetamol. This pharmaceutical form is particularly suitable for the emergency setting as it is ready to use and does not require the intake of water. The results of this study validate the effectiveness of orosoluble paracetamol 1000 mg for the treatment of acute pain, especially pain due to trauma/contusion and lumbar/musculoarticular pain. However, some critical points are detected, one being related to the pain assessment at admission, which highlights the presence of patients with severe pain markedly higher than that found in the literature, and the other being related to the rare use of opioids. Critical points could be overcome especially in terms of specific training of the operators. In the context of moderate-to-severe pain, the introduction of the opioid analgesics being equally effective as but more manageable than morphine, such as codeine in combination with paracetamol, in the pain management protocol in the triage, could ensure an improvement both in the protocol compliance and efficacy.
We hereby confirm the significant role of the doctor/nurse team in the implementation of pain management protocols during triage. The high degree of satisfaction, expressed also for the patient-nurse relationship in the triage area, confirms how the early pain management given by the triage nurse in the ED improves the quality of care offered to the patient.
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